Autophosphorylation of rat liver type II cAMP-dependent protein kinase.
A monoclonal antibody was prepared against the regulatory subunit (RII) of rat liver type II cAMP-dependent protein kinase. Autophosphorylated and nonphosphorylated RII in extracts from rat liver or hepatocytes were separated by sodium dodecyl sulfate polyacrylamide gel electrophoresis and quantified by immunoblot analysis with this antibody. Under basal conditions, 90% of hepatocyte RII was in the phosphorylated form. Incubating hepatocytes with 8-bromo-cAMP and a phosphodiesterase inhibitor resulted in activation of cAMP-dependent protein kinase and glycogenolysis but did not affect phospho RII levels. RII phosphorylation was also unaffected by the inclusion of sufficient insulin to cause a decrease in cAMP-dependent protein kinase activity and glycogenolysis. The results indicate that unlike other cell types, dissociation of rat hepatocyte type II cAMP-dependent protein kinase does not result in dephosphorylation of RII. The biochemical basis for the apparent lack of RII dephosphorylation in intact hepatocytes was examined by comparison with smooth muscle where RII is rapidly dephosphorylated. Rat liver extract contained 4-fold less RII and had an 80-fold lower rate of dephosphorylation of endogenous RII compared to bovine smooth muscle extract. The differences in the rates of RII dephosphorylation in tissue extracts were not observed using purified RII from either tissue. These data suggested that the slow rate of RII dephosphorylation in rat hepatocytes is due to a difference in the susceptibility of endogenous rat liver RII to dephosphorylation rather than a difference in phosphatase activity.